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(54) Title: THREE-DIMENSIONAL GEOMETRIC PUZZLE 



(57) Abstract 

Puzzle related to the famous Unbik's Cube' 
wherein instead of defining a plain cube, a sculp- 
tured surface is created defining a head (Fig. 6), a 
globe (Fig. 7), or any other shape wherein the shape 
itself is determinative of the correct positioning of 
the individual cube elements rather than merely uti- 
lizing colors of the faces of a cube to determine cor- 
rect ordering. Additionally, a new operative struc- 
ture is provided in the disclosed puzzle which uti- 
lizes no internal spider connector as does the Ru- 
bins Cube, but rather each element interconnects 
with adjacent elements with a tongue-and-groove 
structure (23 and 20, 30 and 32) that positively de- 
tains all of the elements along an imagin a r y spheri- 
cal surface. 
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Description 
Three-Dim ensl final Geometric Puzzle 

Background of the Invention 

At the time of this writing, the "Rubikte Cube" is famous, weU 
publicized, and is fascinating millions of people. The RuMlds Cube 
is a large cube, face of which is defined by nine elements 

5 together defining the cube exterior. These elements fall in three 
types according to how they are retained together. Basically, however, 
the elements together define an interior spherical void and each 
element has an expanded interior nib which engages the porticos of 
the sphere defined by surrounding elements. Of course, the elements 

10 would all fly apart if it were not for some positive retaining means 
of some of the elements, which is provided in the Rubfltfs Cube by 
a central six-legged spider which extends both directions along aU 
tiaree geometric axes and into which the center cublet of each facet 
is screwed. 

15 The Rubiltfs Cube is indeed a fascinating puzzle. Each facet 

of the cube rotates around the center element, so that by rotating 
different facets, different cubelets are moved from one facet to the 
next untfl complete chaos in cubelet arrangement is obtained. 
Reorganizing the cube into its original form, that form being with 

20 each facet of the cube being a uniform color and different from the 
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colors of each of the other facets, is a feat that would take the 
ordinary person many days to accomplish because of the fact that 
no single cubeLst can be moved individually (without taking the cube 
apart) so that movement of any one cubelet into its proper position 

5 win disorient other cubes which have been positioned. 

Ingenious as the RubaJtfs Cube is, there are at least two areas 
in which Improvements could be made. First, the Rufcdkfe Cube, by 
its very nature, must require considerable hand labor for assembly. 
Each facet must be rotated to screw the center piece I rfro the 

10 retaining spider once aH the pieces have been assembled together, 
which must require some time in itself* Secondly, although the cube 
with different colored facets is a good idea, the cube itself is 
somewhat limited, especially as an educational todL 
Summary of the Invention. 

15 The instant invention expands tte Mo concept of the RuMkte 

Cube and actually changes the entire internal structure and utilizes 
a new and different retaining mechanism which should make the cube 
easier, fJaster and cheaper to asemble with fewer parts and les 
material* 

20 The spider retainer structure inade the sphere of the old 
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R utile's Cube is eliminated entirely, with the cube elements being 
designed such that they will positively retain themselves in position 
with no Inside structure* In addition, the fl rfc faces of the cube have 
been replaced by fanciful designs of cartoon characters, clowns or 
5 shrunken heads, football heroes, movie and TV stars, celebrities, 
globes, and the earth, moon, or planets, satellites, advertising designs 
for advertising premiums, prizes and awards, irrftjgig, ftmny animals, 
fish, fruits, football, basketball, TV, pair of shoes, tilogam. hearts, 
games, funny car cr airplane toys, spaceships, piano cr crgan, stack 
10 of books, house, and other sculptured tbree-<iimensLonaI]y contoured 
objects which yield not only more interest to the use of the cube 
tut also, especially in the globe configuration, adds an educational 
dimension in the fields of medical, math and science to the puzzle 
not found in the priucr art, as well as developing one^s artistic skUL 
15 in recognizing fcrms that fit together. 
Brief Description of the Drawing 

Figure 1 is a partially exploded perspective frh«fy^ ttag the 
positioning of the three different types of cube elements in a square 
puzzle, with the exploded cube elements dupillcated and rotated for 
20 ease of understanding the structure; 
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Figures 2a, 2b, and 2c illustrate the corner element from the 
three sides which show the Inner cube surface? 

Figures 2d through 2g Illustrate the edge cube element wherein 
a Figure 2d is nominally denominated as a top view, 2e is an elevation 
view from the right side, 2f is an elevation view from the left side, 
and 2g is an illustration from the front; 

Figure 2h illustrates a typical side edge of the center cube 
element as it appears from any side; 
Figure 21 illustrates a an apple; 

Figure 2J illustrates a piggy bank version having a shear plane 
passing through the deposit slot; 

Figure 2k illustrates an external configuration simulating a 

cottage; 

Figure 21 illustrates a two-piece cube element oonsoTjetion; 
Figure 2n illustrates an over-the-eenter detent structure 
optionally usable between adjacent cubelets; 

Figure 2o is an external configuration of a funny car; 
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cf an tte cubes being spaced nllgfttly outwardLy fton the void 12. 

The general concept of the puzzle Is to permit each element 
to slide anywhere along the surface of the sphere 14 that is permitted 
by a<HfoffTring elements, with the elements or cubelets together d efinin g 

5 certain shear pismgMg airing which groups of elements wHL slide as 
described below. 

The three different cuhalipfr types are shown in Figure 1 and 
Anther detail in Figure 2* The comer cubelet 16 defines aU. of the 
corners of the cube and as seen in Figure 1 the portions of the corner 

10 cube which are intersected by the spherical surfece 14 create three 
side edges 18. According to the means of retaining the cubelets 
together of the irritant invention, each of the three edges 18 of the 
co rn e r cube is provided with, a curved slot or groove 20 which 
cooperates with tongues on adjacent cubelets. As best seen in Figures 

15 2a through 2c, the portion of the void 12 defined by t±ie corner 
cubelets is shown in the curved surface 22. 

The second type of cubelet, shown in Figure 1 and Figures 2b 
through 2g, is the edge cubelet 24 which falls between a pair of 
corner oubeTi?te 16 and a pair of center caihelfftfl 26. The edge 

20 cubelets each have a pair of opposed tongues 28 engaged in the slots 
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or grooves 20 of the comer cubelets, and an opposite feces have a 
pair of grooves 30 which mate with the tongues 32 of the center 
cubelets 26. The center cubelets have tongues 32 on all sides. 
Because of the nature of the parts, they are all in the same 

5 pattern relative to the other cubelets on each facet of the main 
cube. That is, although the corner cubes and the edge cube may be 
changed by rotating one f&cet, the earner cubes are always in the 
corner and the edge cube is always on an edge. This makes it possible 
to interlock them with this simple tongue-and-groove arrangement. 

10 Obviously, the tongues could be reversed with the grooves to 

achieve the same result. This is an equivalent construction. 
Additionally, there may be other tongue-and-groove patterns that 
would equally weH hold the parts together. 

However, there is also needed a positive detent so that the 

15 cubelets will not simply expand radially and ftflL apart. This problem 
was solved in the original cube (Le., Rubikte Cube, which did not use 
a tongue-and-groove) by the use of an literal spider. However, the 
instant puzzle utilizes a detent structure such as that shown in Figure 
2m wherein a bead 34 fans within a goove 36 which would ordinarily 

20 be used on each of the tongue-and-groove combinations. This structure 
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has been omitted from the ether drawings to simplify the fflustrafcion 
and net because it would not be included although a model with a 
bead only around the center faceted cubes would mi* the unit 
together. Also, the bead-and-grcove could be reversed from the 
configuration in Figure 2m, provided there was a consistency. By 
the use of the bead-and-groove and the tcngue-and-groove 
construction, assembly of the unit is enormously sLmplifibed over the 
Rubttcs Cube. Rather than having to screw the center facets into 
a retaining spider, the eubelets can simply be r^»<^M and snapped 
into place by external pressure. Mo central structure and no retaining 
structure is needed. Additional advantageous structure is shown in 
Figure 2n wherein a molded detent trio .37 and mating cavity 39 cause 
the cubelets to snap into position with a positive c^er-the-center 
motion when they align. 

The operation is not determined by the external *»m~>1 shape 
of the puzzle but rattier by the shear faces. These shear faces are 
1 " riina ted 111 Figure 1 at 38 and in the illustrations comprise two 
spaced planes and each of the X, Y, and Z axes. As -»™ g as these 
planes are used, the external surface of the puzzle can take any 
desired shape. A dftitfmnTTy , there are many more surfaces which 
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could be chosen as shear planes, fcr example, radial planes which 
intersect the center of the spherical surface 14. However, regardless 
of the s h ear plana configuration utilized any exterior shape can be 
used provided it conforms to the shear planes. IF this criterion is 

5 met, the surface could theoretically extend infinitely .far and the 
puzzle would stOL function properly. 

It should also be noted that in order to make the cubelets or 
elements translation in three dimensions the basic central sphere 14 
must be used. However, conceivably an oblate spheroid or other 

10 modification of a spherical surface could be used provided the 
tongue-and-groove structure was sufficiently loose, or possibly 
resilient, to bend somewhat as the curvature changes from one portion 
of the surface to another. 

Varying configurations are shown in Figures 2b through 2k and 

15 2/0. These figures illustrate the variety of different external surface 
arrangement are possible, 1nr»1iid1ng the apple or skull of Figure 21, 
and the piggy bank of Figure 23 wherein the. deposit slot is intersected 
by a shear plane such that coins can only be inserted, or possibly 
extracted, when the slot halves are properly aligned. 

20 Figure 2k illustrates a cottage, and 2o is a fanny oar. 
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Certain ether representative shapes are shown in Figures 3 
through 7, Figure 3 ^i**ygfr*n g a saftpffite 40, which could be visually 
divided irfco three separate cotLor zones, such as red, white and blue* 
Figure 5 illustrates a unit wherein a sphere 42 is inscribed with 

5 letters so that a message is spelled when the elements are properly 
arranged. Instead of letters, 30s and CNs of a Tio-Tao-Toe could be 
inscribed, cr numbers, which could be arranged to get the maximum 
sunt en a single flace- Figure 6 ffl astrat es a heLmeted head of a 
football player which could bear the eolrre and logos of a particular 

10 team fcr promotional purposes, and Figure 7 illustrates a world globe 
which would be fcr Instructiosaal and educational purposes. The 
globe of Figure 7 could also be in the shape of the moon, or the 
other plfmste. Provided one knew badcaHy how to reassemble t2» 
cube into its proper configuration, repetitive reassembly of the unfit 

15 of Figure 7 clearly wocfld instruct the user rapidly in the podtions 
of the various countries, seas, and ether geographical features of the 
world, as knowledge of these would be a requirement to proper 
aflse m tfly of the puzzle elements* 

It would also be possible and desirable to construct an Interior 

20 Haqr> configuration to which various outer surface configurations could 
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be reacffly attached. Along similar lines, Figure 2L Illustrates a 
two-piece element, with a lower piece 44 which falls generally within 
the spherical surface 14 and an upper piece 46 which both define s 
the exterior surface of the puzzle and the groove structure so that 

5 the bead groove 36 may be easily incorporated into the upper portion 
of the unit as it comes off of an injection mold- 
As mentioned, beyond this, a construction whereby a basic 
sphere with means of attaching an arbitrary set of external surface 
elements would be quite usefixU and would possibly enable an extremely 

10 cheap unit to be made which could be easily adapted for commercial 
and even giveaway purposes by com birring the universal fit working 
mechanism with an inexpensive set of exterior defining elements to 
promote a business or service, or different games, dlffet^ ut heroes 
or stars* 

15 it would also he possible to take these basic concepts and 

utDize the central spider structure of the Ruttltfs Cube. It is the 
fymfigiwHnn of the external surface of the puzzle into sculpured 
shapes which fe believed to be a large part of the novely in addition 
to the unique new retaining structure. By the incorporation of a 

20 sculptured exterior into the puzzle, especially the globe, an entire 
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new dimension of use is introduced into the concept. Whereas 

formerly the unit must by nature be merely a puzzle, the unit of 
the instant invention can be used, as indicated, as a commercial 
message bearing unit, or as an educational tool. 
5 While I have described the preferred embodiment of the 

invention, other embodiments may be devised and different uses may 
be achieved without departing from the spirit and scope of the 
appended claims. 

10 
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CLAIMS 

1. A three-dimensional geometric puzzle comprising: 

(a) a plurality of elements; 

(b) means holding said elements together as an aggregate 
assembly; 

5 (c) each of elements having means cooperating with alL 

adjacent elements perm i ting the sliding of said elements relative to 
a<i£cent elements along an imaginary spherical surface; 

(d) :?ai<1 elements being shaped to define a pJiiraiaty of aggregate 
shear planes in said assembly to permit mutual movement of a group 

10 of dements an respective opposite sides of said shear planes; and 

(e) said elements shaped such that the external surface of 
the assembly dBftnffS an irienfrlflahlfi tbree-*dimen^nna1 ottfeet when 
said elements are properly arranged such that a user may practice 
randomizing and subsequently re-ordering said elements for amusement 

15 and educational purposes* 
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2. Structure according to Claim 1 wherein said otoect is a world 
jgobe. 

20 3* Structure according to Claim 1 whereto said ottfsct is a replica 
of a head* 
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Sbn^ accxr^ to Oaiin 1 wher^ said oh^ is a replica 
of a bank, said puzzle contains an internal void, and including a 
s^ed coin deposit imp** into said void and intersect** one of 
said shear planes such that alternative ^ent op mis^^ 
P-ttm of said slot on opposite sides of said at least one shear plane 
wffl alternatively pennit or prohibit access to said voM through said 
slot. 

5. A ttaee-dimensLonal geometxlc puzzle comprising: 

fe) aplur^ofir^vidual^ 
as^gate assemhly such that each element is intersected hv an 
imaginary spherical surface; 

(e) aM^ente together defitatag a SUMHty <*■ ^ ^ 
aw epoertoal »^ « ^ rf 

tongue and groove structure; and 
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(d) gata elements defining an Identifiable external configuration 
when arrayed in one arrangement such that a user can randomize 
and subsequently re-crder -<s»iH elements into said one arrangement. 

5 6. Structure according to Claim 5 wherein said tangue-and-groove 
Structure includes positive detent means active transversely of the 
toaigue-and-groo ve structure to resist separa t i o n thereof* 

7. Structure acco rding to Oaim 6 wherein said detent means 
10 comprises a cooperating bead-and-groove defined in said tongue-and- 
groove structure* 

8. Structure according to Claim 7 wherein each of said elements is 
formed by two p fec*? mated together substantially along the plane 

15 of said gtfTgr toa l surface to facilitate production of said tongue-and- 
groove structure with said bead-end-groove defined therein. 

9. Structure according to Claim 5 wherein said elements fall into 
three engagement types as fallows: 

20 (a) a corner type having three grooved engaging edges; 
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Cb) an edge type having two tongued edges and two grooved 
and 

(c) a center type having four tongued edges. 



10. 



Structure according to Claim 9 and including detent structure 
Peking toe respective tongues in the respective grooves of said 
tongue-and-groove structure to permit motion only lt«gitudinaBy of 
the interfaces defined thereby in a sliding manner. 

11. Structure acccrding to Claim 9 wherein all tongued^d-grxxwed 
edges recited therein are switched with tongued edges being grooved 
edges and grooved edges being tongued edges. 

12. Structure according to Claim 5 wherein at least some of said 
element pate include cooperative over-the-center detents to effect 
proper aEgnment of the elements. 
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